Enhanced radiation-induced cell killing by carboplatin in cells of repair-proficient and repair-deficient cell lines.
The objective of this study was to determine whether a deficiency for either one of two repair processes influences the phenomenon of enhancement of radiation-induced cell killing by carboplatin which has been reported previously in one cell line (V79) and which is presumably a result of an interaction between these two therapeutic modalities. Cell killing was enhanced in cells of four cell lines when the cells were exposed to carboplatin before and during irradiation in either air or hypoxia. In cell lines proficient in both excision repair and DNA double-strand break repair (K1 and AA8), and in a cell line deficient in nucleotide excision repair (UV41), the enhancement was characterized as both a reduction in the shoulder region of the survival curves indicated by a reduced Dq and a reduction in D0 in the terminal region of the survival curves determined for cells exposed in air and under hypoxic conditions. Only the latter effect was observed in a cell line deficient in DNA double-strand break repair (xrs-5). The survival curves were fitted to the data using the repair saturation model and a computer program developed by N. Albright (Radiat. Res. 118, 112-130, 1989). In hypoxia, the reductions in Dq were as great as from 7.0 Gy to 2.1 Gy, 3.3 Gy to 0 Gy and 1.7 Gy to 0 Gy for K1, AA8 and UV41 cells, respectively. Sensitizer enhancement ratios ranged from 1.3 to 1.7 and were similar for irradiation in air and under hypoxic conditions. This enhanced cell killing by carboplatin combined with radiation required levels of the drug sufficient to produce cytotoxicity by the drug alone as exemplified by the UV41 cell line, which is intrinsically sensitive to carboplatin and in which 1/30 of the drug concentration required for the other cell lines produced an enhanced cell killing at an equitoxic dose of only 5 microM.